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(54) INTEGRATED CIRCUIT DEVICE 

(57)Abstract: 

PURPOSE: To provide an integrated circuit device which is adapted to higher 
processing speed of digital computers and larger memory capacity of internal 
memories. 

CONSTITUTION: Bare chips 2a of memory ICs are provided onto film carriers 2b, and 
outer leads 2c are provided to either of the film carriers 2b and electrically connected 
to an outer lead pads 1c provided onto a square integrated circuit board 1. Terminal 
pads 1b are provided near the edges of the square integrated circuit board 1. By this 
constitution, this integrated circuit device is adapted to higher processing speed of 
digital computers and larger memory capacity of internal memories. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The integrated circuit device which consists of an outer lead pad which has the bare chip of 
Memory IC on a tape carrier package, arranged in the core side of said substrate component side of the 
TAB package equipped with the outer lead electrically connected with said bare chip at one of said tape 
carrier packages, the substrate of a square shape configuration, the terminal pad arranged in the front 
face of the edge neighborhood of this substrate, and this terminal pad, and connected said outer lead of 
said TAB package electrically. 

[Claim 2] The integrated circuit device according to claim 1 which puts upon said TAB package and 
comes electrically to connect the outer lead of other TAB packages with the outer lead of the TAB 
package electrically connected to the location where the outer lead pad on a substrate counters, and 
the outer lead pad which intersects perpendicularly with said outer lead pad. 

[Claim 3] The integrated circuit device according to claim 1 which equips both sides of a substrate with 
a terminal pad and an outer lead pad, and comes to connect the outer lead of a TAB package with said 
outer lead pad respectively. 

[Claim 4] A substrate is an integrated circuit device according to claim 1 which is forward n square 
shape (n>=3). 

[Claim 5] The bare chip of a TAB package is an integrated circuit device according to claim 1 which is 
die length shorter than one half of the distance of the outer lead pad which faces established on the 
substrate. 

[Claim 6] The integrated circuit device according to claim 1 which comes to prepare a surface mounting 
mold capacitor between each outer lead pads prepared on the substrate. 

[Claim 7] The integrated circuit device according to claim 1 which consists of a housing which supports 
a substrate, and a lead terminal electrically connected to the terminal pad of a substrate at this housing. 
[Claim 8] The integrated circuit device according to claim 7 which pulled out at least one for every TAB 
package after the terminal electrically connected to the TAB package outer lead, and has shifted and 
arranged the location. 

[Claim 9] The integrated circuit device according to claim 7 which it comes to put while rotating so that 
the specific terminal of the lead terminal prepared in the housing may not be arranged in the same 
location. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the integrated circuit device which constituted the 
internal-memory circuit used with digital computers, such as a workstation and a personal computer, 
from memory IC of .monolithic structure, a substrate which mounts it, and a leadframe terminal. 
[0002] 

[Description of the Prior Art] Conventionally, that to which this kind of internal-memory circuit carried 
out soldering mounting of the memory IC at the printed circuit board is used. 

[0003] Hereafter, the conventional internal-memory circuit used with a digital computer is explained, 
referring to a drawing. 

[0004] Drawing 1 1 shows the circuit diagram of the conventional internal-memory circuit. In drawing 1 1 , 
11-1 to 1 1 -4 is Memory IC, and 1 2 is an address bus. 1 3 is a data bus and memory IC 11-1 to 11-4 is 
IC of DRAM (dynamic random access memory) which needs storage maintenance actuation. In inputting 
a /RAS (row address strobe) signal and a /CAS (column-address strobe) signal into each memory IC He 
is trying to choose the memory IC to access, and if a /WE (write enable) signal is inputted and writing 
and a /OE (output enable) signal will be inputted for data, he is trying for the access to read data. 
[0005] Drawing 12 shows the perspective view which carried out soldering mounting of the memory IC 
for the conventional internal-memory circuit shown in drawing 1 1 at the printed circuit board. 
[0006] In drawing 12 , 14 is a printed circuit board and a printed circuit board 14 is a copper-clad 
laminate of four layers which mainly carried out wiring of the signal wiring, such as an address bus 12 
and a data bus 13, for front flesh-side both sides of the base material which infiltrated the glass cloth 
into the epoxy resin, and its base material, and interpolated respectively wiring of power-source Rhine 
and touch-down Rhine. Memory IC is die bonding and the package which carried out wire bonding and 
which was closed with the resin ingredient about the raise in basic wages IC chip of monolithic structure 
at the leadframe, and electrical installation is possible the outside of closure resin with the lead terminal 
of said leadframe. 

[0007] Soldering connects with the signal wiring of the front face of a printed circuit board 14, and the 

lead terminal of memory IC 11-1 to 11-4 constitutes the internal-memory circuit. 

[0008] 

[Problem(s) to be Solved by the Invention] As one of the approaches of gathering the processing speed 
which is the fundamentality ability of a digital computer, while making the clock frequency of a system 
into a high speed, there is the approach of using storage capacity of an internal-memory circuit as large 
capacity. 

[0009] Hereafter, how to use storage capacity as large capacity by drawing 12 is explained. In order to 
use storage capacity of an internal-memory circuit as large capacity, memory IC 11-1 to 1 1-4 of a large 
number according to storage capacity must be mounted in a printed circuit board 14. If flat-surface 
mounting of the memory IC 11-1 to 11-4 is carried out at the printed circuit board 14 which is 
performed from the former in that case, the wire length to the termination of wiring will become long, 
and the following troubles will arise. 

(1) Since a wiring impedance will become large and the propagation property of a signal will deteriorate if 
a wire length becomes long, high-speed processing becomes difficult. 

(2) When a wire length becomes long, reflection of a signal takes place at the termination of wiring, and 
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make a signal wave form while spreading wiring transform. 

[0010] The signal wave form where it is inputted into the memory IC 11-4 mounted in the termination of 
wiring by the effect of reflective of the signal which happens at the termination of wiring, In the signal 
wave form where it is inputted into the memory IC 11-1 mounted near the start edge The signal wave 
form where it is inputted into memory IC 11-1 deforms by reflection by the mismatching of the 
impedance of wiring termination, since the timing of access of memory IC 11-1 and memory IC 11-4 
differs, a large timing margin is needed, and high-speed processing becomes impossible. 
(3) Since the printed circuit board using the copper-clad laminate of four layers is expensive while the 
area of a printed circuit board becomes large, in order to use storage capacity as large capacity and to 
carry out flat-surface mounting of much memory IC 1 1 at a printed circuit board 14, if the storage 
capacity of a digital computer is raised, enlargement of equipment and the rise of cost will be caused. 
[001 1] Since such a technical problem occurred, it was difficult to gather the processing speed of a 
digital computer. 

[0012] This invention solves such a technical problem and it aims at raising processing speed. 
[0013] 

[Means for Solving the Problem] The outer lead pad connected electrically [ this invention has the bare 
chip of Memory IC on a tape carrier package, arranges it in the core side of the substrate of the TAB 
package equipped with the outer lead electrically connected with this bare chip at one of the tape 
carrier packages, the substrate of a square shape configuration, the terminal pad arranged in the front 
face of the edge neighborhood of this substrate, and this terminal pad, and ] in order to solve such a 
technical problem is constituted. 
[0014] 

[Function] By mounting the module many hierarchized by this configuration in a printed circuit board, 
the wire length of a printed circuit board can be shortened by forming memory IC into three-dimension . 
mounting from flat-surface mounting, and deformation of a signal wave form while spreading wiring can 
be pressed down to the minimum. 
[0015] 

[Example] Hereafter, one example of this invention is explained with reference to a drawing. 
[0016] Drawing 1 is an assembly perspective view by the side of the front face of the integrated-circuit 
substrate which mounted the bare chip in one example of this invention in the tape carrier package. In 
drawing 1 , 2 is a TAB package, had bare chip 2a of Memory IC on abbreviation rectangle-like tape 
carrier package 2b, and equips one of the long side sides of tape carrier package 2b with outer lead 2c. 
Here, bare chip 2a and outer lead 2c of the TAB package 2 are electrically connected by the inner lead 
(not shown) formed in tape carrier package 2b. 

[0017] 1 is a substrate for the integrated circuits of an abbreviation square shape configuration (it is 
hereafter described as an "integrated-circuit substrate".), and is outer lead pad 1 c which arranges 
respectively inside the integrated-circuit substrate 1, and connects electrically outer lead 2c of the TAB 
package 2 from terminal pad 1b and this terminal pad 1b for external connection of the shape of a strip 
of paper arranged in parallel with the front face of the integrated-circuit substrate edge neighborhood of 
four sides of this integrated-circuit substrate 1. Here, terminal pad 1b and outer lead pad 1c which were 
arranged in parallel on the integrated-circuit substrate 1 are alternatively connected by the circuit 
pattern (not shown) attached to the integrated-circuit substrate 1. Each TAB package 2 prepared on 
the integrated-circuit substrate 1 carries out the direction of an edge of the integrated-circuit 
substrate 1 , and bare chip 2a in the direction of the inside of the integrated-circuit substrate 1 for outer 
lead 2c, and makes mounting connection of outer lead 2c of the TAB package 2, and the outer lead pad 
1c respectively. In that case, this and two TAB packages 2 which counter each TAB package 2 and 
make mounting connection cross at right angles, are repeated after other two TAB packages 2 which 
make mounting connection, and are making mounting connection. 

[0018] Drawing 2 is the perspective view which mounted the surface mounting mold capacitor in the 
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front face of the integrated-circuit substrate which mounted the bare chip of drawing 1 in the tape 
carrier package. In drawing 2 , 3 is the capacitor (it is hereafter described as a "chip capacitor".) of a 
surface mounting mold, and is carried out for [, such as a ripple of the power source which mounts 
respectively in between outer lead pad 1c (i.e., the empty field of the TAB package 2), and is supplied to 
a chip on the integrated-circuit substrate 1, and a surge, ] noise reduction. 

[0019] Drawing 3 is an assembly perspective view by the side of the rear face of the integrated-circuit 
substrate which mounted the bare chip in one example of this invention in the tape carrier package. In 
drawing 3 , 2 is a TAB package, had bare chip 2a of Memory IC on abbreviation rectangle-like tape 
carrier package 2b, and equips one side by the side of the long side of tape carrier package 2b with 
outer lead 2c. Here, bare chip 2a and outer lead 2c of the TAB package 2 are electrically connected by 
the inner lead (not shown) formed in tape carrier package 2b. 1 is the integrated-circuit substrate of an 
abbreviation 4 square-shape configuration, and is outer lead pad 1c which arranges in the integrated- 
circuit substrate inside respectively, and is electrically connected with outer lead 2c of the TAB 
package 2 from terminal pad 1b and this terminal pad 1b for external connection of the shape of a strip 
of paper which carried out parallel arrangement on the front face of the integrated-circuit substrate 
edge neighborhood of four sides of this integrated-circuit substrate 1. Here, terminal pad 1b and outer 
lead pad 1c which were arranged in parallel on the integrated-circuit substrate 1 are alternatively 
connected by the circuit pattern (not shown) attached to the integrated-circuit substrate 1. Each TAB 
package 2 prepared on the integrated-circuit substrate 1 carries out the direction of an edge of the 
integrated-circuit substrate 1, and bare chip 2a in the direction of the inside of the integrated-circuit 
substrate 1 for outer lead 2c, and makes mounting connection of outer lead 2c of the TAB package 2, 
and the outer lead pad 1c respectively. In that case, this and two TAB packages 2 which counter each 
TAB package 2 and make mounting connection cross at right angles, are repeated after other two TAB 
packages 2 which make mounting connection, and are making mounting connection. 
[0020] Drawing 4 is the perspective view which mounted the chip capacitor in the rear face of the 
integrated-circuit substrate which mounted the bare chip of drawing 3 in the tape carrier package. In 
drawing 4 , 3 is a chip capacitor and is mounted in the empty field of the TAB package 2 mounted on the 
substrate 1. 

[0021] As mentioned above, it is realizable with a small substrate to a substrate dimension becoming 
large according to it, if the bare chip area of Memory IC becomes [ conventional wirebonding mounting 
and face down mounting ] large by putting while countering the integrated-circuit substrate 1 in the 
TAB package 2, and making mounting connection and intersecting perpendicularly with this TAB package 
2 countered and mounted, and making mounting connection of other TAB package 2. 
[0022] In addition, in this example, although the square example explained, effectiveness with the same 
said of forward n square shape of n>=3 is acquired. 

[0023] Moreover, the empty field of the TAB package 2 becomes large, and the one shorter than one 
half of the distance of outer lead 2c which prepared bare chip 2a of the TAB package 2 on the 
integrated-circuit substrate 1 and which faces becomes easy to mount a chip capacitor 3. 
[0024] Drawing 5 is the perspective view of the integrated circuit device using the integrated-circuit 
substrate 1 explained by drawing 1 - drawing 4 . In drawing 5 , 4 is a leadframe, it has structure which 
supported the lead terminal 5 and the lead terminal 5 by the housing 6, connects the lead terminal 5 of a 
leadframe 4 to terminal pad 1b of the integrated-circuit substrate 1, and constitutes the module of an 
integrated circuit device possible [ the integrated-circuit substrate 1 and external connection ]. 
[0025] In drawing 5 , the TAB package 2 of Memory IC mounts four TAB packages 2 in the front face 
and rear face of substrate 1a respectively, and the TAB package 2 of two memory IC per one of the 
terminal train of four sides of the lead terminal 5 supported by the leadframe 4 is connected through 
outer lead pad 1 c. 

[0026] Although the chip capacitor 3 of the surface mounting mold for surge voltage absorption mounts 
one about the TAB package of two memory IC and mounts the chip capacitor of two surface mounting 



-5- 



molds in the front face and rear face of the integrated-circuit substrate 1 respectively in this example 
Even if it mounts one about the TAB package 2 of one memory IC and mounts the chip capacitor of four 
surface mounting molds in the front face and rear face of substrate 1a respectively Even if it mounts 
one about the TAB package 2 of four memory IC and mounts one chip capacitor 3 in the front face and 
rear face of substrate 1a respectively One may be mounted about the TAB package of eight memory IC T 
and the chip capacitor of one surface mounting mold may be mounted in either the front face of 
substrate 1a, or a rear face. 

[0027] Drawing 6 (a) - (d) is the circuit diagram of the front face of the integrated circuit device shown 
in drawing 5 , and a rear face. Drawing 6 (a) In - (d), memory IC2-1-a and memory IC2-1-b are 
connected to the terminal train 5-1. Memory IC2-2~a and memory IC2-2-b are connected to the 
terminal train 5-2. Memory IC2-3~a and memory IC2~3-b are connected to the terminal train 5-3. 
Memory IC2-4~a and memory IC2~4-b are connected to the terminal train 5-1. Memory IC2-1-a, 
memory IC2-2-a, memory IC2-3-a, and memory IC2-4-a are mounted in the front face of substrate 1a. 
Memory IC2-1-b, memory IC2-2-b, memory IC2-3-b, and memory IC2-4-b are mounted in the rear face 
of substrate 1a. 

[0028] The terminal array of this terminal train 5-1 to 5-4 A power supply terminal, an earth terminal, 
address bus terminal-block 5-1 A - 5-4A, It is arranged without all of the terminal train of four sides 
overlapping about the terminal of a /RAS signal, and the terminal of a /CAS signal, although it is the 
same about terminal-block 5-1 E - 5-4E of two data terminal-block 5-1 D1 - 5-4D1, 5-1 D2 - 5-4D2, a 
/WE signal, and a /OE signal. 

[0029] Namely, terminal arrangement of the /RAS signal of the terminal train 5-1 and a /CAS signal is 
non connection in the terminal train 5-2, 5-3, and 5-4. Terminal arrangement of the /RAS signal of the 
terminal train 5-2 and a /CAS signal is non connection in the terminal train 5-1, 5-3, and 5-4. Terminal 
arrangement of the /RAS signal of the terminal train 5-3 and a /CAS signal is non connection in the 
terminal train 5-1, 5-2, and 5-4, and terminal arrangement of the /RAS signal of the terminal train 5-4 
and a /CAS signal is non connection in the terminal train 5-1, 5-2, and 5-3. 5-1 D1 - 5-4D1 are the data 
terminal blocks of the memory IC mounted in the front face of substrate 1a. Although 5-1 D2 - 5-4D2 
are the data terminal blocks of the memory IC mounted in the rear face of substrate 1a and are the 
same about terminal-block 5-1 E - 5-4E of a power supply terminal, an earth terminal, address bus 
terminal-block 5-1 A - 5-4A, a /WE signal, and a /OE signal About the terminal of a /RAS signal, and 
the terminal of a /CAS signal, it connects with two memory IC mounted in front flesh-side both sides of 
substrate 1a in common. 

[0030] Thus, the constituted module can access the data of 8-bit width of face from each terminal train, 
if the data width of face of for example, the memory IC is 4 bits. 

[0031] The explanatory view of the terminal array at the time of connecting a module 7 to drawing 7 (a) 
and (b) at many hierarchization is shown. 

[0032] In drawing 7 (a), a module 7-1, 7-2, 7-3, and 7-4 are the modules of the same structure. The 
terminal train 5-1-1, the terminal train 5-1-2, the terminal train 5-1-3, and the terminal train 5-1-4 are 
the same terminal arrays. The terminal train 5-2-1, the terminal train 5-2-2, the terminal train 5-2-3, 
and the terminal train 5-2-4 are the same terminal arrays. The terminal train 5-3-1, the terminal train 
5-3-2, the terminal train 5-3-3, and the terminal train 5-3-4 are the same terminal arrays, and the 
terminal train 5-4-1, the terminal train 5-4-2, the terminal train 5-4-3, and the terminal train 5-4-4 are 
the same terminal arrays. 

[0033] Face multilayering a module and each module is rotated by a unit of 90 degrees. As shown in 
drawing 1 (b), the terminal train 5-1-1, the terminal train 5-2-4, the terminal train 5-3-3, and the 
terminal train 5-4-2 are piled up. The terminal train 5-1-2, the terminal train 5-2-1, the terminal train 5- 
3-4, and the terminal train 5-4-3 are piled up. The terminal train 5-1-3, the terminal train 5-2-2, the 
terminal train 5-3-1, and the terminal train 5-4-4 were piled up, and the terminal train 5-1-4, the 
terminal train 5-2-3, the terminal train 5-3-2, and the terminal train 5-4-1 are multilayered in piles. 
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[0034] The power supply terminal of each module which this multilayered, an earth terminal, address bus 
terminal-block 5-1A - 5-4A, Data bus terminal-block 5-1D1 - 5-4D1, 5-1D2 - 5-4D2, a /WE signal, 
Common connection of the terminal-block 5-1 E - 5-4E of a /OE signal is made, and it is connected, 
without overlapping all of the memory IC mounted in four modules about the terminal of a /RAS signal, 
and the terminal of a /CAS signal. 

[0035] The sectional view of the leadframe of the many hierarchized module which carries out a 
laminating to drawing 8 , and the module by which a laminating is carried out is shown. 
[0036] drawing 8 — setting — 7-1, 7-2, 7-3, and .. 7-n being a many hierarchized module which carries 
out a laminating, and the configuration of the lead terminal 5 supported by the housing 6 with the lead 
terminal 5-1 of the module 7-1 by which a laminating is carried out the multilayered module 7-2 which 
carries out a laminating, 7-3, and .. the lead terminal 5-2 of 7-n, 5-3, and .. 5-n — differing — a lead 
terminal 5-2, 5-3, and .. the cross-section configuration of 5-n is the typeface of KO, and in case it 
carries out the laminating of the module, it carries out lower layer module and electrical installation. 
[0037] The power supply terminal of each multilayered module as shown in drawing 7 for such structure, 
An earth terminal, address bus terminal-block 5-1 A - 5-4A, data bus terminal-block 5-1 D1 - 5-4D1, 5- 
1D2 - 5-4D2, a /WE signal, Common connection of the terminal-block 5-1 E - 5-4E of a /OE signal is 
made, and it can connect, without overlapping all of the memory IC mounted in four modules about the 
terminal of a /RAS signal, and the terminal of a /CAS signal. 

[0038] Thus, though the constituted multi-hierarchization memory module is equivalent to the circuit 
diagram of the conventional internal memorandum **-circuit shown in drawing 12 , since the wire length 
to termination can be shortened, a wiring impedance is small and an internal memorandum **-circuit 
without degradation of the propagation property of a signal can be constituted. 

[0039] The circuit diagram of a resistance module is shown in drawing 9 . Drawing 9 R> 9 (a) Address 
bus terminal-block 5-1 A - 5-4A of a memory module, Data bus terminal-block 5-1 D1 - 5-4D1, 5-1 D2 - 
5-4D2, a /WE signal, It is the circuit diagram of the resistance module which connects respectively a 
pull-up resistor R1 and a pull down resistor R2 to the terminal of terminal-block 5-1 E - 5-4E of a /OE 
signal, and a /RAS signal, and the terminal block 50 of a /CAS signal between a power supply terminal 
and an earth terminal. Drawing 9 (b) is the circuit diagram of the resistance module which connects a 
pull-up resistor R1 to a terminal block 50 between power supply terminals, and drawing 9 (c) is the 
circuit diagram of the resistance module which connects a pull down resistor R2 to a terminal block 50 
between earth terminals. 

[0040] By carrying out the laminating of the resistance module which mounted these resistance of two 
or more in the substrate to the maximum upper layer of a multi-hierarchization memory module further, 
and arranging it, since a terminator can be constituted to the termination of wiring, reflection of a signal 
can be lost, a time margin can be set up small, and the processing speed of a digital computer can be 
accelerated more. 

[0041] The explanatory view of a terminal array which connects to many hierarchization the module 
which extended the bus line to drawing 10 is shown. 

[0042] The module 7-1 which constitutes the multi-hierarchy module 7, 7-2, 7-3, and 7-4 are the 
modules of the same structure. The terminal train 5-1-1 of each module, the terminal train 5-2-1, the 
terminal train 5-3-1, and the terminal train 5-4-1 are the same terminal arrays. It is the same terminal 
array with same terminal train 5-1-2, terminal train 5-2-2, terminal train 5-3-2, and terminal train 5-4-2. 
It is the same terminal array with same terminal train 5-1-3, terminal train 5-2-3, terminal train 5-3-3, 
and terminal train 5-4-3, and is the same terminal array with same terminal train 5-1-4, terminal train 
5-2-4, terminal train 5-3-4, and terminal train 5-4-4. 

[0043] The terminal array of the terminal train 5-n-1 to 5-n-4 of module 7-n (n is 1-4) Although it is 
the same about terminal-block 5-n-1E - 5-n-4E of data bus terminal-block 5~n-1D1 - power supply 
terminal, earth terminal, address bus terminal-block 5-n-1A - 5~n-4A, and 5-n-4D2, a /WE signal, and a 
/OE signal It is arranged without all of the terminal train of four sides overlapping about the terminal of a 
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/RAS signal, and the terminal of a /CAS signal. 

[0044] Namely, the terminal location of the /RAS signal of the terminal train 5-n-1 and a /CAS signal is 
non connection (NC) in the terminal train 5-n-2, 5-n~3, and 5~n-4. The terminal location of the /RAS 
signal of the terminal train 5-n-2 and a /CAS signal is non connection (NC) in the terminal train 5-n-1, 
5-n-3, and 5-n-4. The terminal location of the /RAS signal of the terminal train 5~n-3 and a /CAS 
signal is non connection (NC) in the terminal train 5-n-1, 5-n-2, and 5~n-4. The terminal location of the 
/RAS signal of the terminal train 5-n-4 and a /CAS signal is non connection (NC) in the terminal train 
5-n-1, 5-n-2, and 5-n-3. 
[0045] 

[Effect of the Invention] Since an internal-memory circuit can be constituted from a short wire length 
as mentioned above according to this invention, deformation of a signal wave form while spreading wiring 
can be pressed down to the minimum. 

[0046] Moreover, since reflection of the signal by the mismatching of the impedance of wiring 
termination is lost by making laminating connection of the resistance module to a multi-hierarchization 
memory module, the processing speed which is the fundamentality ability of a digital computer can be 
gathered. 

[0047] Furthermore, it can mount in small substrate size and the integrated circuit device of small and 
high density can consist of integrated circuit devices which a memory IC chip is large and are performed 
by mounting by face down bonding, and the die bonding and wire bonding using a bump. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The assembly perspective view by the side of the front face of the integrated-circuit 
substrate which mounted the bare chip of the integrated circuit device in one example of this invention 
in the tape carrier package 

[Drawing 2] The perspective view which mounted the chip capacitor in the front-face side of the 
integrated-circuit substrate which mounted the bare chip of this integrated circuit device in the tape 
carrier package 

[Drawing 3] The assembly perspective view by the side of the front face of the integrated-circuit 
substrate which mounted the bare chip of this integrated circuit device in the tape carrier package 
[Drawing 4] The perspective view which mounted the chip capacitor in the rear-face side of the 
integrated-circuit substrate which mounted the bare chip of this integrated circuit device in the tape 
carrier package 

[Drawing 5] The perspective view of this integrated circuit device 
[Drawing 6] The circuit diagram of this integrated circuit device 
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[Drawing 7] The explanatory view of the terminal array of this integrated circuit device 

[Drawing 8] The sectional view of the leadframe of the important section of this integrated circuit 

device 

[Drawing 9] The circuit diagram of this resistance module 

[Drawing 10] The explanatory view of a terminal array which connects to many hierarchization the 
module which extended this bus line 

[Drawing 1 1] The circuit diagram of the conventional internal memory 

[Drawing 12] Drawing showing the condition of having carried out soldering mounting of the memory IC, 
and having constituted this internal-memory circuit in the printed circuit board 
[Description of Notations] 

1 Integrated-Circuit Substrate 
1b Terminal pad 

1c Outer lead pad 

2 TAB Package 
2a Bare chip 

2b Tape carrier package 
2c Outer lead 

3 Chip Capacitor 

4 Leadframe 

5 Lead Terminal 

6 Housing 
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(2) 

/ 

* \z tft2^ 7 ? y 7" t tc^^ s ntz y <y 9 - u - 

r©S«©Xy>?iSaOaSffitClB«9!L/fciil^y Ft, 
Htrte T A B /t y $r - 5^0 MIS 7 £ 9 - 'J - H t £ tt^ W 

v it 7 ^ * - u - hvi y f ^ e. ft s mmm&m 

B. io 

l>7c T A B A° y : x*CD7 <t> 9 — 
'J-F<h. fflfB7£*-'J-F/1y KtjtX-r-57^^ 
— 'J — F /1 y F (£ Htrf2 T A B n y >T— V Ka^-MJaTftiJ 
©TAB^yy-^©7£*-U-F**8WKSM*L 

K/ty F MBT^-U-FAW FK&*T 

A B /1 y ir-i?<D7 «7 9 - 'J - F bTft 5 gft££ 

[If #514] *«(SIEnAP (n2s3) 

1 BE«©*«@s&ee. 

[»#H5] TAB/17^- ^Tf^yit ££ 
±{CRttrcffl^-TS7^^- U- F/Sy F©ffi«0 1 / 

2 «k D t>Ji^fi$-C»*»*« 1 te*©*«[5J8Sg«„ 
H»#H6] S«±fciS^7c&^©7^^-'J-F/1 
y FIBJCiBseSl!^ >x>-iJ-£!£ttTft£W#Jl 1 §E« 

[ffi$£8] TAB/1yy->?7^3'-'J-FtC«^ 
ttfc«ttanfc«T©5*l>fc< ifc 1 0£#TAB/1y 
fr-^«K5l#ffl & bTEBU&WjRE 7 IB 

cw*«9] xiwicRw-snfcu-rFSiToiweo 

SiHP **H-ffi«l;:E«S*ifc^<k 5 KEHETS £ t fed 
[fSWos&BBftlftSil] 

[0 0 0 1 ] 40 

3 >, y^-;P3>ea— 9is.E(D ; f^ i/9)V^y\f. 
3.-9-um^z>ftffi* : £V-m& : £. u ->y 

[0 0 0 2] 

> Hisic/t u — i c z^mmf nmvtzh<D&mt> 
[0003] kt. mm*pmistt.&*>7 : ji?9)i?> 50 



2 

[0 0 04] 011(1 «#©rttB;**y-|l!l&©|§||& 
0£^-t ; &©T&<g>. El 1 1 l:iJ^T, 1 1 - 1 ~ 1 1 
-4«/ ; & l J- I CT*£>D, 12li7 KU^/UT* 
D , 1 3lir-^/W7$0, ^tU-ICl 1-1~ 
11-4 ttEtt«JS»ffr&t#EfcD R AM (^t$7 
£ • 7>^A • 7^-feT. • /^E'J) CD I CT&D. /R 
AS (D^ • 7 HI/ 7. • X hu — zf) flfi/CAS 
• 7 Fl^T. • X ho— 7) ff^J^W/t'J 

S^-r -5 <t^lCLT*5 0, ^(D7^-fe7N«/WE 

oe (7^7 F^y f • •< %-—zfM mnzxttTzt? 
-9&mm?m\z\^T^z>. 

[0 0 0 5] 012(1 011 K^Lfc^OflgM^ 

[0 0 0 6] HI 2»C*t»T, 14ttyj>F*«T?* 
0. 7'J >FSS 14 tt#7*«tf*x#* 

f©««(DglBIS7Hl/^;Ul 
2^-^A'T, 1 3fc£*©«*MB»*±K:**U «« 
7-f >ti£i&y -f >C0@a^^§^ bfc 4 doling D 
Z^&'J- I Cltt; U vy ^«jgco^7 
I Cf77^U-K7U-Al:^ ^>7 : ^ >y**5J;t>* 
I 7-f^-^>T : '< > >y*b, ttffitm-eifjkUfcAty*- 
v(I7ioT*30, WIH'J — F7W-ACU- FSB^JCfc 

[0007] y^EU— I CI 1-1-1 1 - 4 CD U — F 
*mi 7"U>hS«l 4 0DSffi©m^iEi^(c¥BBWt 

[0 0 0 8] 

T, ~>XxACO^Pyi7jljS^&^a(C-r-2)i<tfc(C, 
[0 0 0 9] fil,T, 01 2l;J;c TBH1t*S**:*Slc 
t'J-I C 1 1 - 1 ~ 1 1 -4^7*'; > FS«1 4IC* 

iift^'J^HSHC^u-i ci i-i~i l 
( l ) m»&ifi& < ft * t EH-f > t° - ^* > 7. **^c # < 

ft d . «^©e»»tt*«^br s fc«> km iS«ia««BK 

(Cft-So 



*$gfJ¥ 7-1 42673 



(3) 

3 

[ooio] &m<Dm$iiT°mz.z>mn<DKM<D&wiz£ 

oT, IBiUCO^HHSbit^^'J-I C 1 1 -4CA 

7j£*i&«^&j&<h, wjaiffian^sufc^t u- 1 c 
i i - 1 KArtsnsfs^ifcjrcte. ^tu-ici i 

- 1 CA*Sn*fll^»»A*Ei»»SSO'f >t°-^>7, 
©?FS^K«t*Rj*fc:J:r5T36»b, /t'J-ICll 
-1 t^tU-I C 1 1 -4ro7^-fe7.C7D^< $>iftf 

C 1 1 £7 U > h*« 1 4 tc^ffi^STSfcfet'^U > 
h »«©ffi«^j£ <45tifcl:4 B©gi?3i 0 *SB«£ 
ffll^7s7U > hS«tt!StiB&fc«>, y^>t!a 

[00 11] c©J:5aai*«»4fc». x-fS^jm 

> e a. - ^ oaiaa* * ± »f * n t *«b» t? » o fc. 
[0012] *3ew«^:<o«t5a:»B*«ift-r*feo 

-5. 20 

[0 0 13] 

[«BS*«t5fc*CD¥t] 5 &RS fcflPifcf 

£7i$!>lC#fg0JfH 7^;WA+-v UTiC^'J- I C 

K««E t tz 7 ■O 5> - U - K /I y H &m$L L fe ©T& 

3o 30 

[0 0 14] 

[f^ffl ] z. nmfc \z£v %mmit t tz^ja. zf u 

6 3#7E§H£rt;-f £ d £T-7'J > h£«<Z)E8£&@< 

e>n-5>fc©T$>-5<, 

[0 0 15] 

[0 0 16] 01tt*«9i©-||Jg«C*^S^7?y « 
7£ 7^U*t'J7 L7i»aiH]if&*«©*HffliJ 
©ifi*iZ:T**ffi0T&-5. aifc^T. 2IJTAB/1 

7 7-/T, Bfi*»«7-fM*t'J7 2 b±(C*^E 
U- I C(D^7^y^2 a£WU *07^M+t l J 

liTl^. H^T, TAB/17^- y2©^7f7 7 p 
2ai79^-'J-K2ctll 7-fM+t'J72b 
\zM\stz-i >■)— U-H KJ:D» fi^W 

[0 0 17] 1 l*lgft£!}gtt<Z)*ffi[pIftffi0£ft (JW so 



T, rjfc«IilKiS«j iteTo ) T, ^©*»iHissais 
1 © 4 i2©H*IIi]S&»£x-y vjfffflWgffitc^PfTlcEK 
UfcJBTOtt©^W«ttffl©«^3/ K l bi. -©«^ 
/ty F 1 bJ:D«*«0i&X«l©flffl!lK:&*EiS:LTA 
By ^ y y_^ 2 ©7'7^-iJ-H2 c &««S69lCttM 
T5 7 7^ _, J-hVV> F 1 cT$)-2>o <ICT, *f»[U 

U- F^-y h* 1 c tt. *«HIS&a« 1 KttKLfcE«/t 

1 ± E IS 6 nfc § * © T A B n -y T- v 2 

^7^yZf2 a£lft«0&S«l©ft{|iJ77fttlLT. 
TABA7y-y2©77^- | J-F 2ct77^-U 

-fvw f i c &&xmmt£m-r%. *-©ik. &*©t 

A B n v 2 tCttft LTHift^tS 2 0©T A B 

© T A B /1 >y $r— v 2 ®±K«*a*aTl|gS5« bT U 
[0 0 18] 02 11 @10^75 1 'V7'57^M+1' 

'j7(cnsurc*aniKa«©s®ic®sis^a>7 ; > 

^©u>^>-y- (BIT* r^^7'n>^>itj tm 

T. ) T, *«08&a«l±©&*7'7^-'J-F/1y 
HlcWC, ^0, TABAyy-y2ffl^ISl:H 

gu ^y7*it!y&£n&«M©u y 7;k d— vmo 

[0 0 19] H3tt*XH®-JBBttlC&t?«'t7'? 1 ? 
rfltU U 7 bfc*a@KStRO«ffiffl 

(Oli^-i TMSSTS 4. 0 3IC*5HT. 2BTABA 
y$r-5>T, ■Mfc*f«MK:?v;W>*-*' U72 biC/^E 
U-ICffl^7f7 7'2a$tU 7^M+t'J72 
b©fijaffl'J©-7jtC7 r 7^-U-H2 c<MB*.TH*. 
lit, TAB/tyir-y2ffl^7f 772 at77^ 

-u-h*2 c tit 7^;^*tU7 2 b\zmmvtz-i 
>i— U-F (H*#r) (CJ;0, tawcsaisftT 

^-5. 1 teB&4£iPP4K©£l«|5I8S*«T, C©*H(sl 
SSS« 1 ©4 57J©*«(5ISSS«X-y ^iS32©affitC¥ff 
ffi^Lfcjiittco^MifflwSf /1 7 Klbt. z.<D 
Sf/^7 H 1 b<tO*«[BlS§S«rtffl'JtC#^E^LTA 
B/^7y-y2ffl79^- | J-H 2 c t«jaWCS«T 
87f?-U-H«y h* 1 cT*S. C^T% m«(slS& 
SKl±f;sFffJcE»bfcSB : P^y h* 1 bi79^-'J 

- H/ty h* i c nmm$&&fc 1 h#kutce«ia^ 

0BS*l±l:»»5nfc#*OTAB^7y-y2 
(J. 7^^-U-K2 c^*«[ElS&S1Sl©X-yv ! 73f6] 
t^7f772 a$:«ffi[51SSS^l©rt{|iJ77l^lCbT. 
TAB7l>yy-> ! 2©7'7^— U-K 2 c t7Q9—V 

ABA--y^r-v2(C;ttfaUT5!i£$grr&20©TAB 
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(4) 

5 

®TAB«7ir-y2 ©± IZ m^-Mi2Xm^m LTH 

[0 0 2 0] 04 11 @3©^7f y^S:7>f^A*t 

«r£SLfc**«0T»*. B4l:*l»T. 3il?7 73 
>x>-y-T\ lfilJ:ffl^l/fcTAB/V;^2© 

[0 0 2 1 ] ^±K»i olZ. TABA7^-y2$ia 

*g L fc T A B / \y T- V 2 \zm.^ 5 £ <t t> fctt** 
i3Tl0T A B/1 7 y-/ 2 i i: II J; 

t). se*©7-r^^>T ; ^ >^s^, 7x— xy«7> 

^S^t'J-I CC^7fy7lS[^*<45tt 
nicj£i;TSffi^ffifc*#<ft-3©tC*tL-T\ /hS^S 

[0 0 2 2] fcis, **M^JT«. J£^^©0ijTijiBJL 
fc*«. nS3 0iEnft»Tt>B«©3S**^en*. 

[0 0 2 3] £7c. TAB/t 7 V v 5 2CD^T^->7°2 
att. *«|HF»*Sl±KKttfcffi»"r*7^^-'J- 20 
h* 2 c ©E8t© 1 / 2 <fc 0 t)Sl>i^TAB/1 -y ir- v 

[0 0 2 4] 0 5H, 0 1 ~04TSJI^Lfc*«[HlSSS 
T, 4aiJ-K7l/-AT*(3. U-KSf 5t'J-K 
SSS« 1 ©38^/1 y F 1 b (C U-H7 U— A 4 © U - b* 

af5*««LT. ««mss*« i £9y&sm*im.\zm 

[0 0 2 5] 05f;i4oUT\ j*^E'J-I C©TAB/V.y 

y-v2(js^i &<r>mmt.mm\z&£t 4^otab^ 

>7^—^2*HgbT*3D, >J-H7U-A4C$«f S 
nSU-KSS^ 5©4S©S^©10K0£2t3©;* 
^r'J- I C©TAB/t7y-y2!i79^- | J- hVty 
K 1 c S^bTftlBESnTli*. 
[0 0 2 6] ii—v*ffi©iRffl<73®*Siyco^-y7 p a> 
X>it3«, #SIWT«2^ : E'J-ICOTAB 
/t77-7l:^^T1^8L, *«HISSS« 1 ©*B 
£8EK:&* 2 dfflIi8S0f7 7:3 >T>t^ig 40 
1 OC^t'J- I CWTAB/^yi— 72 

t'J - I CCTABAy^r— 72l:OOT 1 ^gL, 

ski aommtmmz&x io©?7^>f>u-3 

£HSUTfc, S^O^tU-ICCTAB/^^-y 
{CO^Tl^)5lglx*«l a ©SEE ©£*><=> 
jfcfc 1 1? ©BSlSS!©^ y 73 >^ £ SIS IT <fc 

[0 0 2 7 ] 06 (a) ~ (d) {10 5 £^Lfc*«|3 so 



SSSeM©*®. SfficD|HlS&0TS^. 06 (a) ~ 
(d) IZ&^T. *^E'J — I C 2 - 1 - ai^^ij- I 
C2-l-bttSi^5(5-ltSa$n, «'J-IC 

2- 2-at^ : E l J-IC2-2-b USS^ ?ij 5 - 2 tc 
SHSteft, ^ ; E,'J-IC2-3-at/ ; EU-IC2- 

3- b««^J5-3('^^$n, ^t'J-IC2-4 
-ai/ ; tU-IC2-4-b It&m 5 - 1 (cigi^S 
n, ^'J — I C 2 - 1 - at^t'J- I C 2 - 2 -a 
i^ ; E l J-IC2-3-ai^ ; t l J-IC2-4-ali 
££l a©«ffitcHg$n, /^EU-I C2- 1-bi 
^ ; E'J-IC2-2-bt/ ; £iJ-IC2-3-bi^ 
tU-IC 2-4-bBifil afflSffil:Sg$tlTH 

[0 0 2 8] Cl<7)^?iJ5-l~5-40S^IH?iJH, 
•SSd^. 7h'l/7A'7Sfi5-lA~5 
-4 A. 2 ^®r-^*fg 5-lDl~5-4Dl, 
5-lD2~5-4D2, /WEflf , /OEfs^©S 
f»5- 1 E~5-4E(CO^T«|t)DT*-5^/RA 

sfl^oa?, /cAs«^osa : Pfct3^T«4ja(o* 
© h mmr a z. t & < las s nx ^ § „ 

[0 0 2 9] "f Sg^?IJ5 - 1 ©/RASff^fe 

J;tf/CASM#©*^iEB«a§maJ5-2. 5-3, 
5 - 4\Z%>^T\Z/ >3^i7 hX&<3> SSWJ5-2© 
/R A S «^43«trjC/C A Sfl^OSB^IBBttSS^J 5 
-1, 5-3, 5-4!C*3^THy HTfeO, 
4*8^59 5- 3®/RASflH»£J:tf/CASflH*a>4H ! ' 
■BBttW^J 5 - 1 , 5-2, 5-4II*^TH7>a 
^7HT*0, a8WlJ5-4©/RAS{f*fi3j:tf/C 
AS|^®fEilJS^5-l, 5-2, 5-3IC 
&^T\tZS yiZ-f hTfe-5. 5-1D1-5-4D1 
aOSSlCl&SUfc^'J — I C©^-^®^- 
STa&D, 5- lD2~5-4D2li*«l a©S®fC 

^, SSJlMrp, 7KU7A7afi5-lA-'5-4 
A, /WEII^, /OEi#Ojffp»5- 1 E-5-4 
E^O^THIWIUTabi)^, /RASf^fflif, /C 
ASffi^©*?l;:oHTttS«l a©«Si^iglC||gL 

[0 0 3 0] £©£5K«J«Ufc^i-;wa«>lfi;* 

tu - 1 c©7 f -^***4 b i t x^ntf^afjij^e. 

8b i tlSOT-i'^TmT^?.. 
[0 0 3 1 ] 07 (a), (b) l:t-7a-;i/7$#B 

[0 0 3 2] 07 (a) (C:fc</>T\ tya-Jl' 7 — 1 , 
7-2, 7-3, 7 -4H|sI-«ig©^Evi-;WT* 

0 . SHR 1 *J 5 - 1 - 1 . HHP?IJ 5 - 1 - 2 , JB^J 5 - 

1 - 3 , m=f-m 5 - 1 - 4 an cw?e;it« o . 

m 5 - 2 - 1 , Sffl^^lJ 5 - 2 - 2 . Sg^J 5 - 2 - 3 . 
m=m 5 - 2 - 4 «PI USI^f 0 , «^^J 5-3 

- 1 . 5 - 3 - 2 . SSHpyiJ 5 - 3 - 3 . i&=F&\ 5 
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(5) 

7 

-3-4ttBii;amKy!i-e*9. «hpji5-4-i, jb 

^J5-4-2, SS^Jd 5 - 4 - 3 . 5 - 4 - 4 

[0 0 3 3] ^Ev'i-^Sr^^k'TStClSL. §tya 
-;H6 9 Og-folHlte^ii. HI (b) K^T J: "5 KM 
fW\ 5 - 1 - 1 , JSHpyiJ 5 - 2 - 4 , SS^FIJ 5 - 3 - 

3 . 5-4-2 fcfita, Sg^^l 5 - 1 - 2 , S*? 
^IJ 5 — 2 — 1 , 3§§W"J5-3-4. SflFFJU 5 - 4 - 3 * 
fife, ^ 50 5-1-3. H&m 5-2-2. SB^fll 5 
-3-1. 3§H^J5-4-4£fi;Ja. SWU 5 - 1 - 10 
4, flB^J 5 - 2 - 3 , Smfl 5 - 3 - 2 , SJH^J 5 - 

4- 1 SrfifeT^lf {bUTt^-So 

[0034] cntio, #g{bL7c& ; e> ! 3.-;KDm 

JgifeSsS^ 7Kl/X/USfS5-lA~5- 

4 A, T-^/UifS 5-1D1-5-4D1, 5 - 
1D2~5-4D2. /WEOT. /OEfiWfg 

5- 1 E~5-4E«*il«gt$n, /RASfg^-CD^ 

/CASfi^©iST(c-r)^T«4o« ; E>?j.-;Kc 

[0 0 3 5] H8IC«JiLT*»flift-r* ; E>?3.-;i/t 

-r. 

[0 0 3 6] S8iC*5tiT. 7-1, 7-2, 7-3, 
• • 7 - n (lil LT^BUtt Sty a-^T* 0 , 

6 5 U - h'Sf 5 0 f ttlJtl S n5 1 

ya-JU-lffl'J-Faf5-lt. ffllf LT^JKt 
T5tya-il'7-2, 7-3, • • 7 - n <D U — h*Sg 
f 5-2, 5-3, • • 5-n£g&9. U — h*Sg^5 
-2, 5-3, • • 5-n(DWiWBttl3-3<D!¥M\ZU.-o so 

[0 0 3 7] £©J:3&*lje<D&«>. EI7(C^TJ:3 

KUX/U«fP 5- 1 A-5-4A, T—f/IW? 
{|5-1D1~5-4D1, 5-lD2~5-4D2, 
/WEd^ /OEM©Sf»5-lE~5-4E*5 

*atta$n, /RAsa^osf. /cas«^©« 

^(CO^T«4 0© ; Eyi-;KC||gLfc^ ; EU - I C 
[0 0 3 8] £©J:'5Kl/r«J«L£*KJiflS;* ; E I J- 

sri^tscT, e*SH > tr-^>7;^/jN$ < , ft 

•5. 

[0 0 3 9] H9Kfifit ; E^3.-;K0|siBH«:^-r. 0 
9 (a) \t, /t'J-^ya-^KDTKl/X/Uafi 

5 - 1 A~ 5 - 4 A, x-^A'XSSm* 5-1D1-5 
-4D1, 5-1D2-5-4D2, /WEi^, /O so 



E{f^©SS^i*5- 1 E~5-4E, /RASff^cDSg 
^, /CASfi^fflSfH5 0C^7»^fiffiR 1. 

^TSffi*i ; &> 7 i-;KO|lI8S0T^D. 09 (b) a, 
«^i¥5 o tcy;U7y yg^R l ^tiESfroKtil 

■r*fi»[ ; E^3.-;UO0B&HT»O. £fcEI9 (c) 
[0 0 4 0] £©*»ffl©ffitt*£«fc£Sl/&iS*l ; E 

[0 0 4 1] 010 ICA'X^-f y^WMVtz^J3.-)V 

[0 0 4 2] UBltya-Jl/TJMfStya-^ 
7-1, 7-2, 7-3, 7 - 4^i|W|-^gjg<Z)^:> 5 J.- 
J^T£>•^. ^a-^fffWS-l-l. SSB^J5 
- 2 - 1 . SaH^J 5 - 3 - 1 . OSt^m 5 - 4 - 1 itfflU 
SS^E^TftO. 1^ C < aS^^iJ 5 — 1 -2, 35H^J5- 
2-2. ffi^J 5 - 3 - 2 , *^5-4-2ttraUSi 
^E?iJ-e^D. |h]U;<5§H^J5-1-3. flHF?H5-2 
-3. itH^m 5 - 3 - 3 , *f*iJ5-4-3ttHi;jrF 

E^ijTfe o , isg c < n=f-m 5 - 1 - 4 . m^m 5 - 2 - 

4. SST3nj5-3-4. * ; F?iJ5-4-4ttRU* ; fE 

[0 0 4 3] tyj-il/7-n (n(il~4) ©aSB^J 
5-n-l~5-n-4 ©SSTEJUtt. *S«R i , &1& 
SiHf , 7 h* I'^A^WS 5-n-lA~5-n-4 
A. f-^A'XSflf 5-n-lDl~5-n-4D 

2. /WEfl^. /O E fs^COj^^P 5-n-lE~5 
-n-4E(CO^T«|S|i;T*S*S. /RASi^tOfi 

/cAsm-^©^(co^T«4aco^?ij(o^-r 
n t mmrt & z. t u < es s nt ^ -5 . 

[0 0 4 4] -Tft^^. SSH^J5-n- 1 CD/RASff 
^fc «t U/ C A S ffi^OSS^PffiMttSS^yiJ 5 - n - 2 , 
5 -n - 3, 5 -n-4(r*3liT«y >3*£ h (N 
C) T$>0. «T?U5-n-2©/RAS{t^^d;^/ 
CASffl^©i?ttltt*F^5-n-l, 5-n- 

3, 5-n-4Cil>TH/>3^ h (NC) T~$> 
0. SS^J5-n-3W/RAS«^<j;yf/CAS(t 
^©Sg^iSMteSs^J 5 - n - 1 , 5-n-2, 5-n 

-4ir43^T«y >n^^ h (no t&o. ii^ais 

- n - 4 ©/R A S (f^fei A S «*»©Sfrf 

tiig^J 5 - n - 1 , 5-n- 2, 5-n-3lCi3^T 
«y >H^i7 h (NC) T**. 
[0 0 4 5] 
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[0046] sfc, ^mm^^)-^jD.-MzWn 

[0 0 4 7] ^t'J-ICf'yy^<TA 
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